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MSFC along with the expertise of LeRC
personnel began a program in FY95 with
the overall goal of developing, codifying
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mechanisms are being investigated throughTests done under cyclic loading showed

a large number of interrupted high-

longer time to failure than creep specimens

temperature cyclic and monotonic tests. Thevhen tested under similar temperatures and

test coupons are being evaluated through

both nondestructive and vibratory dampen-

ing testing to ascertain the degree of
damage. Also, sequential through-the-
thickness polishing and microscopical
evaluation is performed to determine the

stresses.

One NDE technique being used for these
specimens consists of the determination of
the specimen’s natural frequency as a
function of creep exposure. A 1,200

ongoing damage mechanisms, measure thetress rupture test was periodically

crack density and crack size distribution.
The effect of time at temperature (i.e
environmental stability) is considered by
pre-exposing selected specimens to high
temperature for an appropriate time prior
to testing. The evolving cyclic or time-
dependent flaw population and distribution
will be quantified, correlated to the
nondestructive evaluation (NDE) and used
in the analytical modeling. Further cyclic
and monotonic data and other material
properties of the selected CMC will be
obtained by testing and supplemented by
literature search where possible. The life
prediction code will be validated through

interrupted and the natural frequency of the
specimen was measured in a specially
designed rig. The test conditions duplicated
a previously tested specimen so that the
approximate stress rupture life of the
specimen was known. The natural fre-
guency measurements were obtained in the
as-machined condition prior to the test,

10-, 25-, 50-, 90-, and 100-percent of the
estimated life. The actual failure occurred at
approximately 125 percent of the estimated
life. A decrease in the natural frequency was
observed in the early stages of the test. The
decrease of the measured natural frequency
continued throughout the test. This

subcomponent cyclic and monotonic testingechnique is currently considered cumber-
of complex geometries such as bolt holes osome and time consuming, but it is highly

notches at appropriate test conditions.

Over the past year LeRC personnel have
tested DuPont Lanxide C/SiC 0/90 plain-
weave laminate coupon specimens. The

sensitive in detecting the evolution of
damage even in its early stages. Natural
frequency measurements can be translated
into a measurement of the dynamic modulus
of the specimen. The degradation of the

tests conducted were elevated temperaturemodulus, which appears to occur in the

tensile, creep, and fatigue tests. Test
temperatures were 84, 1,022°F, and

1,200°F. Stiffness data was monitored and

stored throughout the tests. NDE inspec-

early stages of testing, can then be used in
the analytical life prediction models.



